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3-     (Graphing Rational Functions):
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)359( )1(

)
(

       :
         .

   )data (         .
             

     .
           .

)(          ...
     ...

)5 (                              
  .                        

   .
) :28 (:

  )395 (                360                
                                    

  .360                 .
) :7 ( :

            362  )(data      24               
             .

) :5 ( :
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    )f,x( ii        )x( i   )f( i 
    .       ),( 11 fx    ),( kk fx    .

        .            
         .       x
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     k                        .      
           )x  .(

)                 (          
.

 54321 x,x,x,x,x    54321 f,f,f,f,f    .
      ) (    :

      )                           
        (                         

  .           .
      )data (     .

35.2
2

65.205.2   
     

76.035.265.205.2

186.095.225.365.2

116.055.385.325.3

46.015.445.485.3
40
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          x          )6.0(:
75.46.015.475.16.035.2)6.005.265.2c(

 )0,75.1()0,75.4(      x  .

)359(   :
)3,5.11(,)6,5.14(,)7,5.17()5,5.20(               x    

         y             .              
                 )        (             

                              
)Class interval(35.115.14 . 5.835.11          

5.2335.20                              
        .
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)363(: )1(
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(

      :
           .

                 
 .

                 
   90   .    .
   data         .

               .
)(        ...

     ...
)5 (                          

     .
                         

     .
) :28 (:

363                                90  
               .

)364 (                                            .
  )365 (          .

) :7 ( :
        .
  )(data      .
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 :                 6 06    5 05    9  
09    .
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) :5 ( :
  )(data       .

64,48,43,26,47,45,35,21,22,36,45,32,29,32,45,48,38
    :

      
64,48,48,47,45,45,45,43,38,36,35,32,32,29,26,22,21

 )(data        :

46
5

88755534
865223

96212

1-                                    
              .            

                                 
        01)2(            .

                                      
          :56890

                5,6,89       1    
:8902666677881   2        2233445             

  .

22334452
8902466677881

56890

  0,12          90                    
    :

           



357

210
205
226
348
369
46
46
57

7
8
8
8
9

                      .
 :                    .              

                   .
2-     )Stem()Leaf(    .

32 , 32 , 34 , 91 , 38 , 12 , 17 , 62 , 22 , 51, 27, 34 , 43 , 44 , 44 , 8 , 30 , 30 , 31 , 40 , 34 , 37 38 ,
38 ,78 , 50 , 26 , 54 , 28 , 29 , 19 , 6 , 54

6,80
2,7,91
2,6,7,8,92
0,0,1,2,2,4,4,4,7,8,8,83
0,3,4,4,54
0,1,45
26
87

8
19

3-  data      .
53, 49, 27, 48, 60, 52, 44, 38, 47, 52, 82, 46, 55, 31, 39, 54, 51, 47, 50, 45, 50, 61,  43, 64

72
1,8,93
3,4,5,6,7,7,8,94
0,0,1,2,2,3,4,55
0,1,46

7

28
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4-                 :

1619242117261317241910
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20001999199819971996199519941993199219911990
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5 -                    
.
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84N77H40B
63O74I40C
40P58J67D
48Q61K42E
35R44L91F

19
48

747
7316

855
87420004

853

6 -   )Atomic Number(              .

    
22Titanium6Carbon47Silver1Hydrogen
35Bromine18Argon56Barium7Nitrogen
53Iodine36Krypton26Iron20Calcium

:

635
74

653
6202

81
7610
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7-      

28
665417

7626
84105

 data   :82,76,76,75,74,71,67,66,62,58,54,51,50

:
1-          .

8.6134.83.11128.72.115.12
8.61.94.87.119.103.89.7

:        :

135.12127.113.112.11
9.101.94.84.83.89.78.78.68.6

         10  .
1301251201171131121099184848379786868

8,86
8,97
3,4,48
19
910
2,3,711
0,512
013

     3.8 038 11.2 112   12 120     
  :

013
5012

73211
910
109

44308
9807
8806



360

)(

)367 (     )1(
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             12 ,QQ3Q

  .
       .

              
.
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   ...

)5 (                                   
   .

) :28 (:
               .                      

  .          .
) :7 ( :
    .

) :5 ( :
      12 ,QQ3Q  .
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26    17   21   23   19   28   17   20   29
       :

17    17   19   20   21   23   26   28   29

27
2

2826Q21Q18
2

1917Q 321

 dataRange     
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65    42   45   20   66   60   76

66Q42Q56Range 31

84    95   76   88   92   78   98
95Q78Q22Range 31

13    11   14   16   14   15   16   17   14    18    19    16    25
5.17Q14Q14Range 31

2   3    3    3    3    3    3  4    4    4    4    4    4    4    4   5   5  5    5    5    5    5     5    5    5     5   6
4

5Q3Q 31

:
      :

851401601208090100
a(     .
b(    .
c(     .
 :          :

7654321
160140120100908580

a(5.85Q5.2
4
9

4
27

2
1

4
7

2
1

4
71Q 11 

75.120Q75.5
4
23

2
1

4
21

2
1

4
73Q 33

b(   2Q              :

100Q4
4

16
4

214
2
1

4
72Q 22

      :908580

c:      :160140120
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)369(     )1(

)
(

       :
   )data(      .

          )data( 
.

     )data(  )data(    
      .

             
  )data(     .

)(        ...
     ...

)5 (                          
        .

) :28 (:
                      :

 )data(:
31,31,28,27,26,25,24,23,19,18,17,16,15,14,13,11,10

    19 .          :
18,17,16,15,14,13,11,10

  5.14
2

1514.
             :

31,31,28,27,26,25,24,23

   5.26
2

2726.
      2Q)19(            .               
             .
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) :7 ( :
         .

 data  .
20,15,12,7,3,75.1,5.1,5.1,1

     )3 (    %50,data     75.1,1 75.0    
75.1,5.1,5.1,1        %50)data(20,7     13        .
                 .

) :5 ( :
           

41,16,28,52,45,38,36,51,21
     :

52,51,45,41,38,36,28,21,16
  38x~      48       )5.24(      
  .

       )(data          .          
                                 

          .
    )(data     :

5,75.4,25.4,4,3,2,75.1,25.1,1
       3~x)x (      )2,75.1,25.1,1( 

 5.1
2

75.125.1~
1x      )5,75.4,25.4,4(   :

5.4
2

75.425.4~
2x

      12
~,~ xx x~.

           1
~x2

~x )x~(       
      :

1
~x x~ 2

~x

5.435.1
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 %50     5.1 3    %50 3 5.4  
      .

                   .
 data  .

20,15,12,7,3,75.1,5.1,5.1,1
      :

       %50    A     %50   
 B                    

data .
  (Box and Whisker Plots):   data   .

: data    .
50   51  53   57   65   66   69  70   72 77  82   88   88 98  107  112  155

  933Q722Q611Q  
                               

93
2

9888Q

61
2

6557Q

3

1

 )   321 ,, QQQ   (.
          :

1-  )Increasing(  321 ,, QQQ .
2-   )Line numbers(      .

5.435.1

5.1335.1

A B
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3-        1Q   3Q.
4-       )Vertical line( )2Q ) (  (.
5-     1Q         3Q    
 .
 :

a:   data   .
60  ,  58  ,  75  ,  64  ,  90  ,  85  ,  60

  .
58  ,  60  ,  60  ,  64  ,  75  ,  85  ,  90

 data

85Q64Q60Q58 321   
32Range90  

b-

56,  88  ,  60  ,  84  ,  72  ,  68 ,  80  ,  76
 data

82Q74Q64Q56 321   
32Range88  

:
1-        ) .           

   (

a(      
b( data 8      
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c(  ) (      
d(     ) (        
e(     )   (        

:
a(    9.
b(   8Q1  %25 1Q   .
c( )11Q( 3    %75 3Q   .
d(         data   .
e(                   

  .
2-             :

26252223183119262425
263133252529232725

      
            .
            .
            .

                      
   .

 :                data.
252525252524         2323221918

3331312927262626

42.25
19
483)33313129

2726262625252525252423221981(
n
x

x i

              )25.42( 8   
               11 .

               )25(  8    
       )25(  6 .

                11 .
     )811(
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(Inter Quartile Range)
)375(      )1(

)
(

       :
)data( )   (     .

                    
        .

      .
    )data(    .

          .
)(        ...

    ...
)5 (                           

                         
                             

                           
  data          
                13 QQQ    
   .

) :28 (:
                           

      :

111561095678210

   :
                 .    

           .              
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Range        :  12                  
      .

0  ,  1  ,  2  ,  8  ,  7  ,  6  ,  5  ,  9  ,  10  ,  6  ,  15  ,  11
   15-0=15Range=   )data( 511       

    .       )data(           
                .   

            .       
           :

0  ,  1  ,  2  ,  5  ,  6  ,  6  ,  7  ,  8  ,  9  ,  10  ,  11 ,  15
 )Range ( 459      Range15015.

                    .
) :7 ( :

           )data(   Range              
      

892732965

    .
 data:

65.25.8IQR
729Range

5.8
2

98Q

6Q

5.2
2

32Q

998765322

3

2

1

) :5 ( :
             .
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.

                         .          
       data              (Measures

of location or central Tendency)      :
 (Arithmetic Mean)

(Median)  (Mode)

        (Types of dispersion) (Measures of dispersion)          
    :

1-(Range) )(
2-(variance)

3-  (standard Deviation)

4-  (Mean Deviation)

5- (Quartile Deviation)

         )(R  abR b   dataa    data 
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  (symbolic Logic) :
)~ (   )) (~PP(  Not p Negative of p

p   ~P P      P    5      
  )   5 ( )21(~   12  .
) ( )) (qpp q(
) (  )) (qpp q(
qpPq p q        .

 :   )        (    .
qp    ))p  q ((if and only if  ) pq  (

      :p  )~P ((Negation of p)    p 
  p ~p    p ~p .
  Truth Table    :
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FT

pp ~

1- qp )Conjunction (             .
   cbbaab  b  c        .

FFF
FTF
FFT
TTT

qpqp

1 :
(i)        .

(ii) -10854(iii)10854  (iv)1066322

  (i) (ii)  (iii) (iv) .
2-qp (disjunction) :            p q     
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